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Wolfgang  Pfister,  1906-1976: 
An  Appreciation  of  His  Life  and  Work 


I.  INTROIU CTION 

With  the  death  of  W olfgang  Pfister  on  4 September  1970.  the  field  of  iono- 
spheric physics  lost  a man  whose  name  and  contributions  have  become  indelibly 
engraved  in  its  annals.  Wolfgang  Pfister  was  born  in  Munich.  Germany, 

10  August  1900.  His  father  was  president  of  the  judicial  court  for  I'pper  Bavaria, 
and  was  also  active  in  election  reforms  in  the  Weimar  Republic.  His  mother 
was  an  activist  for  women's  rights. 

Pfister  studied  at  the  Humanistisehe  Gymnasium  in  Munich  In  1929  he 
received  the  Diplom  Ingenieur  from  the  Technischen  Hochschule  (T.  11.  1 Munich, 
and  joined  Siemens  in  Berlin,  where  he  worked  on  the  development  of  "talking 
pictures.  He  resumed  his  studies  at  the  same  school  and  in  1994  received  his 
PhD  under  Dieekmann  for  his  thesis  on  the  investigation  of  the  non-quasistation- 
ary  current  distribution  in  conducting  wire  systems.  Results  were  applied  to  the 
construction  of  an  effective  IIP  antenna  for  large  dirigibles  such  as  the  Hindenhurg. 
Thereafter,  Pfister  joined  the  Deutsche  Versuchsanstalt  fuer  I.uftfnhrt  (DV1.1.  an 
Aviation  Research  l aboratory  in  Berlin  where  he  soon  became  Division  Chief,  a 
post  he  held  until  194  9.  In  the  two  years  following  World  War  II.  he  struggled 
for  physical  and  professional  survival.  In  1949  he  married  Josephine  Mueller 
in  Regensburg,  Germany. 
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In  D‘47  hr  accepted  an  invitation  that  took  him  to  Wright  - Patterson  A I M in 
Dayton,  Ohio.  His  stay  there  was  brief,  in  October  1948  he  went  to  the  Ur 
l ore-  Cambridge-  Kesearch  Center  (Cambridge  l-'ield  Station),  and  remained 
with  that  organization  until  his  retirement  in  1974.  l or  Pfister,  retirement 
did  not  mean  cessation  of  scientific  work.  He  continued  his  studies  and  analyses 
of  radar  signals  and  their  Doppler-  and  angle -of-arrival  signatures  resulting 
from  irregularities  in  the  auroral  ionosphere.  In  197  j lie  attended  the  lieneral 
\ssembl\  of  the  International  1 nion  of  Hadio  Science  in  I im.>,  I’eru,  where  In- 
presented  what  was  to  be  his  last  paper  to  Commission  (I.  It  dealt  with  the 
Spectral  Analysis  of  ! Kegion  Drift  Measurements  in  (loose  Hay,  Labrador. 

He  became  critically  ill  in  July  1 >7(1  and  died  on  4 September  1976. 

2.  I’KOKK.SSION  \l.  I.ll-  I 

Pflster's  profession  1 careei  i n in  1932  at  ted  ••  • 10  years, 

resulting  in  - large  number  of  publications.  I a 19  1 »,  it  the  age  ol  29,  he  dis- 
closed an  invention  on  the  subject  of  increasing  tin  directivity  of  - vertically 
polarized  antenna.  This  was  achieved  by  n echanic  illy  separating  a vertical 
antenna  element  into  s-  ctions,  while  electrically  i-onrn-cting  tl  <■  inner  conductor 
of  one  with  the  outer  conductor  of  the  other  section,  and  vice  versa. 

\ patent  search  was  initiated  on  6 Mav  1 9 i -.  It  re\*  - 1 • • 1 that  patents  for 
related  inventions  had  been  awarded  in  I neland  (1920)  aid  (e-mumy  (1929),  hut 
the  identical  antenna  concept  had  already  been  invented  and  patented,  as  of 
8 March  1914,  by  a Frenchman,  Monsieur  \ndre  Morizot.  I’fister  did  not 
receive  a patent  for  his  invention.  Curiously,  this  antenna  design,  which 
increased  an  antenna's  directivity,  was  re-invented  in  1963  by  Ken  Howies  for 
use  in  the  50  MHz  antenna  array  of  the  incoherent -scatt er  facility  at  Jicainarca, 
Peru. 

Pfister's  entire  professional  career  can  be  subdivided  into  four  phases: 

(1)  Antennas,  (2)  Tropospheric  Hadio  Wave  Propagation,  (3)  Ionospheric  Hadio 
W ave  Propagation,  and  (4)  Satellite  and  Hocket  Measurements  of  the  Ionosphere. 

Phase  1 on  antennas  was  ushered  in  through  his  thesis  and  subsequent 
invention.  In  this  phase  of  work  he  dealt  with  the  design  of  antennas  for  aircraft 
and  boats  at  VHF  and  I I1K.  This  phase  extended  from  1932  to  1935  and  involved 
primarily  studies  of  directional  antennas  and  determination  of  antenna  patterns. 

Phase  2 on  tropospheric  radio  wave  propagation  began  in  1936.  It  involved 
studies  of  VHF  propagation  along  a curved  earth,  and  led  to  publications  in  the 
IKK  Proceedings  in  1937  and  1938. 


During  the  period  from  1936  to  1945,  Wolfgang's  work  involved  radio  wave  pro- 
pagation in  the  troposphere  over  a layered,  conducting  ground;  direction  finding; 
jamming  of  frequency -modulation  navigation  receivers;  determining  the  limits 
in  ground-wave  navigation;  etc.  lie  also  developed  and  designed  a precision 
navigation  system  for  aircraft,  four  Erika  stations  were  installed  (Cherbourg, 
Boulogne,  Munich,  Vienna)  covering  northern  Europe,  each  consisting  of  five 
spaced  transmitter  houses  and  elaborate  antenna  towers. 

World  War  11  ended  and  a bleak  period  followed  until,  in  1949,  a paper 
appeared  in  the  Journal  of  Geophysical  Research  entitled  Effect  of  the  1J  Iono- 
spheric I yver  on  VLE.  " This  was  the  serious  beginning  of  Phase  3,  ionospheric 
radio  wave  propagation,  which  lasted  until  1976,  the  year  of  his  death. 

From  1949  to  1969,  many  scientific  contributions  resulted  from  Pfister's 
innovation  of  using  an  airborne  ionospheric  laboratory  for  obtaining  measure- 
ments of  ionospheric  characteristics  and  propagation  effects.  Pfister  was 
instrumental  in  the  development  of  a D-region  chemistry  computer  code  used 
for  the  study  of  solar  ionization  and  nuclear  effects.  lie  participated  in  the 
International  Geophysical  Year  (1957/  58)  and  contributed  to  professional  groups 
such  a.s  the  I .S.  National  Committee  of  the  International  l nion  of  Radio  Science, 
serving  for  three  years  is  Secretary  of  the  Commission  On  the  Ionosphere 
(now  Ionospheric  Radio).  He  was  a contributing  member  of  Working  Group  11 
of  the  Committee  for  Space  Research  (COSP.\H)  and  of  the  Inter-l  nion  Commis- 
sion on  Solar  Terrestrial  Physics.  Ho  also  provided  much  guidance  and  critical 
appraisal  in  various  research  fields  to  a new  generation  of  ionospheric  physi- 
cist.- it  Pennsylvania  State  Cniversitv. 

in  Pfister’s  phase  4,  a subset  of  phase  3,  satellites  and  rockets  were  used 
to  measure  the  structure  and  characteristics  of  ionospheric  irregularities, 
ionospheric  electron  density  profiles,  and  electric  fields.  Phase  4 seems  to 
have  started  in  1956  with  a paper  on  the  study  of  fine  structure  and  irregularities 
m the  ionosphere  by  means  of  rockets  and  satellites,  prior  to  the  launch  of  the 
l .S.S.R.  Sputnik  on  4 October  1957.  Phase  4 seems  to  have  ended  in  1970.  It 
resulted  in  publications  on  the  measurement  of  charge  density  and  temperature 
in  the  aurora;  the  measurement  of  electric  fields  by  means  of  retarding  potential 
analyzers;  pulse  delay  measurements  from  rockets;  satellite  measurements  of 
the  spatial -temporal  variations  of  electron  density;  the  measurement  of  iono- 
spheric irregularities  with  satellite  probes;  and  rocket-borne  ionospheric 
measurements  using  electron  and  ion  probes. 

In  1968,  Pfister  began  publishing  a comprehensive  series  of  AKCR1.  reports 
on  the  general  subject  of  pulse  sounding  with  closely  spaced  receivers  measur- 
ing atmospheric  motion  and  fine  structure  in  the  ionosphere.  During  the  1968  to 


1 97 5 period  he  also  published  a study  on  the  wavelike  nature  of  inhomogeneities 
in  the  K region,  and  made  i critical  survey  of  probe  measurements  of  electron 
and  ion  temperatures,  lit  thcsi  ito  years  of  his  career,  Pfister  s professional 
interest  centered  on  characteristics  of  radar  returns  from  ionospheric  irregu- 
larities as  observed  by  means  of  ground-based  or  airborne  radars.  In  these 
studies,  tie  tried  to  find  ways  of  minimizing  the  expected  effects  of  auroral  or 
ground  clutter  on  high-frequency  radar  performance  by  searching  for  beam- 
forming and  data-processing  techniques  that  would  allow  the  neutralization  ol 
these  effects.  Me  envisioned  that  localized  "hot-spots"  in  clutter  caused  by 
auroral  irregularities  could  be  nullified. 

Some  of  Pfister's  earlier  work  was  referenced  in  books  of  llollmann,  \ ilbig, 
and  Zenneck  in  Germany;  and  references  to  his  work  appeared  in  books  by 
Budden,  Katcliffe,  and  Kelso  and  in  Mowhill's  reviews  of  Hadio  Science. 


S PERSON  \|.  PKOHI.I 

Pfister  was  the  oldest  of  three  brothers.  His  two  younger  brothers  live  in 
Germany  and  one  of  them.  Raimund,  is  a well-known  linguist.  Pfister  is  sur- 
vived bv  his  wife,  Josephine,  who  resides  in  Lexington,  Massachusetts,  where 
the  Pfisters  have  lived  since  1951,  and  two  sons,  Andreas  and  Leonhard. 
Andreas,  the  vounger  son,  lives  in  the  Boston  area.  Leonhard  received  his  PhD 
degree  in  meteorologv  from  the  I niversity  of  Washington  in  1977  for  his  work, 

"A  Theoretical  Study  of  Baratropic  Instability  With  Possible  Application  to  the 
Stratosphere, 

In  his  bachelor  years  in  Germany,  Pfister  enjoyed  sailing,  hiking,  swim- 
ming, skiing,  glider  flying,  and  rock  climbing;  he  also  made  pencil  sketches 
and  played  piano  as  an  accompanist  in  a music  group.  Later,  as  a devoted 
faniilv  man,  he  imparted  his  enthusiasm  for  outdoor  activities  and  music  to 
his  family.  After  his  retirement  he  became  involved  in  local  and  national 
politics,  and  he  campaigned  for  Ldall's  presidency  in  1975.  He  reached  out  for 
improvements  in  protecting  the  environment  and  supported  the  Environmental 
Defense  Fund.  He  was  also  interested  in  subjects  dealing  with  the  poverty  of 
nations  and  the  poverty  of  power.  Pfister  believed  that  man's  emotional  and 
social  growth  lagged  behind  the  growth  in  technology.  He  felt  that  reducing  the 
technological  growth  rate  would  reduce  crime  rates,  racial  disturbances,  drug 
abuse,  mental  illnesses,  divorce  rates,  etc.,  thereby  improving  the  quality  of 
life,  \cceleruting  man's  social  and  emotional  growth,  to  cope  effectively  with 
the  social  consequences  of  a fast  growing  technology,  did  not  seem  feasible  to 


Wo!  . nit!  Pfister  pursued  his  personal  beliefs  and  convictions  quietly  and 
ti  . ively,  '.at  with  wisdom  and  thoroughness.  < »n<-  had  to  probe  to  g 
icce-s  t>>  1'fister's  insights,  .<»  it  was  his  nature  not  to  overwhelm  others  with 
the  percept  id  levi  h p<  1 pri\  it<  ly.  He  hat  ..  penetrating  intellect 

w.i.-  ilw.ivs  ready  to  explain  and  defend  his  scientific  insights  or  hypotheses 
rather  than  rest  his  case  on  the  silent  power  of  his  reputation.  He  usually 
revealed  new  ideas  in  a final  rather  than  tentative  state,  and  it  was  difficult  for 
Hi  < ■ ■ ■ tit  reasoning.  He  was  uncompromisingly  d<  li- 

ted  to  the  truth.  Oi  . < tated  witl  clarity,  and  without  hesita- 

tion, 1 at  had  and  what  had  not  been  accomplished  in  a particular  scientific 

H ter  w trai  t n . I rel  tion,  e read  the  poetry 

and  prose  of  Karl  Heinz  Waggerl. 

I ( UM.l.t  l»l\«.  It  KM  Mih' 

Pfistor's  concern  for  ecology  and  his  need  to  participate  in  shaping 
analyzing  new  ideas  for  improving  the  human  condition  led  him  to  take  issue  with 
.....  revii  vs  nd,  in  the  process,  express  his  own  visions.  One  published 
review,  dated  1 July  1976,  ended  as  follows: 

it  .•  net  in  vi  a reexamination  of  old  fundamental  beliefs,  a 1 reak- 
ing  down  of  ideological  barriers  between  different  disciplines  of  human  endeav- 
or, rt,  ecological  reasoning  in  the  broadest  sense  of  the  word,  so  that  in 

the  end  the  general  citizen  can  comprehend  again  what  is  going  on  around  him. 
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\ i rfahren  zur  Krregung  eines  I.uftfahrzeuges  in  \/2,  DVG  (Publication 
data  at  present  unknown). 

Higenerregung  eines  Schiffskoerpers,  l)V(!. 

Idntersuchungen  ueber  die  nicht -quasi stationaere  St romverteilung  in 
linearen  l.eitcrsvstemen,  l.eipzig,  Harth,  1935.  Inaugural-dissertation, 
under  Dieckmann,  Muenchen.  Ilepublished  in  \nn.ilen  der  I’lnsik,  1935, 
22:  31-52. 

\usbreitung  der  Mikrostrahlen  ('•  50cm).  (Publication  data  at  present 

unknown) 

rntersuchungen  ueber  das  Strahlungsfeld  von  I ltrakurz wellonantennen, 

1 1.  ■chfreqii.  :i/t . cl  mil,  und  I'  h - kt  n ~.ik  ust  i k l(i : 11-1  5 (with  Haul  von  Handel). 


Mi'.-:. mini'll  dor  vertikalon  St  rahlungscharakteristik  von  Itundfunkantonnori 
U<  • Is  l'i«  i hiim  i 1 1 -i  ~ In  1 1 K mu  I !•'  Ii'kt  l-nakusl  ik . I.">  (No.  I):  109-111  (with  Paul 
von  Ihuidei  ami  Kurt  Krueger). 

I obor  (lie  Strahlungsk ilinien  und  die  Ausbreitung  ult rakurzor  Wollon 

(7-1(1  m),  I uft  fall rl  forsohung,  I I (No.  7):  !l()-!l(i  (with  Paul  von  Handel). 

On'  Uisbreitung  dor  ultrakurzon  Wollon  (cm,  dm,  m-VVollon)  laengs  dor 
gokruom mton  Kodoberflaeche,  flochfrpQu&nzt echnik  uml  Klekt  roaknst  ik 
17:  182-190  (with  Paul  von  Handel). 

I It  ra -.short -wave  propagation  along  tin1  ourvod  Karth's  surface,  Inslilute 
of  U.ulio  I ngmeers.  Proceedings.  2a  (No.  I),  pi.  I:  345-9911,  Trausla- 
I ion  "of  the  preceding  item.  (Discussion  of  the  above  appeared  in 
I’roe.  I.  It.  K.  2(i : 2 10-2  la,  19311. ) 

I It  i akur/u  ellen  - Ausbreitung  D\  I ,-.l ahrlnieh,  pp.  fifiO-afi  l. 

It  e t’h  ’\  i on  .on  ri  ..ehiehteten  Medium,  Hnchfre'ineny.lecliiuk  in  id  l-llekt  ro- 
d u jtik.  a I (No.  a):  I 56-162  (with  O.  It.  ' Roth). 

Modellinessungen  an  I- lug/.eugfest ant eunen  ztir  Aufnahnio  von 
St  rahlliugskonnlinien  ini  Kur.'Wellenbereieh  I loohfre>|iien.'t eelimk  uml 
I : I ■ • k 1 roakust  ik,  53:  II -la  (with  lln  onioning). 

Dor  houtigo  Stand  dor  Poi'scluing  uolioo  die  Ausbreitung  out lang  dor 
Prdoberflaeche  ohne  I terueeksi eht  igung  dor  lonosphaero,  Doiitsoho 
Yorsuohsanslalt  fuer  l.uftfahrt,  Herlin-Adlorshof.  /'.out  rale  filer 


enselia ft Holies  Heriehl swesen.  111 


I nte rsuchungen  ueber  den  Einfluss  elites  Stoerscndcrs  1.x • i \avigations- 
verfahren  welche  mil  I'requenzdomodul  at  ion  ini  1 hnpfaiuger  arbeiton, 

AtI  rale  Iji pi'  U i Writ'll. irln.l'llicln'.s  Be nclit.->wcM‘n,  IB-1  922.  1’* Imi t-;t I 

report*  a v ai i able  front  l .S.  Defcnsp  Documentation  i enter  as  \ !l  19067* 
(with  XV.  Kuestner). 

Hit  Einfluss  von  Wasser  in  flucssigcr  odcr  fester  feinve  rtci  Iter  Form 
auf  die  DK  der  Luft,  Ferdinand  Braun-lnstitut,  Had  Aibling,  1IB/4058. 
Technical  report  available  from  i 7S>  Defense  Docuim  ntation  i enter  as 
XT1-57424. 

Din  Xusbreitung  der  Bodenwelle  in  KurvendarsteUungcn  fuer  da.s  gesamtc 
Wellengebiet,  l)cut..ehe  I .uflfiihrl  forseliung  (Doetiinent ) \r.  1317/2, 

Berlin,  Adlershof.  Teelmical  report  available  from  l .S.  Defense 
Documentation  Center  as  XT  I 10332. 

Die  Xbhaengigkeit  der  Keflcxionsampl  it  udc  von  llughoehe  und  Hntfermmg 
fuer  verseltiedene  Kunkmessgeruete,  Iteiclisstidle  fuer  I locld'i'rqurliz- 
forsclning.  Ferdinand  Braun-lnstitut,  Had  Xibling,  I.T > 1 7-1 . T e e h n i e ; 1 1 
report  available  from  t ,S.  Defense  Documentation  Center  as  XI  I 32310 
(with  XV.  Kuestner). 
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